need to be able to relate hard tissue morphology to its histochemistry, and the lack ofan adequate methodobogy, prompted this investigation of polyvinylpyrrolidones of varying chain length as supporting films for the cryomiaotomy of fresh undecalcified cortical and trabecubar bone. We developed a method that parallels histological procedures but is biochemically inert and functions at 25*C.
Using (Pearse and Gardner, 1973; Ham-marstm#{246}m,1977; Johnstone, 1979; Reimann and Christensen, 1979; Rauschning, 1979; D'argy and Ullberg, 1985; Lintner et al, 1985; Stevens and Palmer, 1985) . (d) Completion of the supporting film by a backing layer of cigarette paper.
(a) Removal of a section from the specimen.
(1) Adhesion of sections to a microscope slide.
base and further gel was added until the tissue was almost totally immersed. ditions the central region of a specimen the size of an adult mouse will cool to -70'C within 5 mm (Ullberg, 1977) . For the cryo-ultramicrotomy of small pieces of tissue, a temperature reduction of 100'C in 0.01 sec is the goal (Davies and Erasmus, 1973 The end of a glass microscope slide is used as an applicator. The solution is spread along its edge, and is transferred to the block (previously trimmed to the required depth) and smoothed with a single stroke across the tissue ( Figure  Ic) . At a cryostat temperature of -25C the thin layer ofsolution freezes instantly on contact with the block. The supporting layer is completed by the addition ofa second thin layer, followed by the adhesion under light finger pressure of a piece of cigarette paper the size of the future section ( Figure  ld ). With the clearance angle set at 2 and all trimming debris brushed from the surface of the knife, the specimen is brought up to the blade at a speed which is reduced near the end of the cycle to only 0.25 rn/mm during the slicing process.
As the leading edge ofthc section, 8 im thick, plus supporting film begins to ascend the profile ofthc knife it is guided and prevented from rolling by a hand-held plastic anti-roll bar or by pre-cooled forceps (Figure le). In this way we prepared with case sections as thin as 2 tm. We wore cotton gloves for protection from the cold during the above stages of tissue manipulation.
a The most effective concentrations are in boldface. , 1980) . Acid phosphatase activity showed as red granules and areas of diffuse stain.
It was associated principally with the cytoplasm of the osteoclasts ( Figure  Sc) , but was also apparent to a lesser degree in osteoblasts and in osteocytes adjacent to regions of osteoclast activity. (bottom inset x 500). Bars: a,b, 5 sm (top inset, 20 pm); C, 10 pm (center inset, 10 pm); d, 10 pm (bottom inset, 20 pm).
